Introduction {#sec1-1}
============

The increase in life expectancy observed in Spain over recent years (recently second after Japan), along with a significant decrease in fertility means that the average age of patients being admitted to an Intensive Care Unit (ICU) has increased considerably. Furthermore, elderly patients above the age of 75 years now represent the largest group of patients admitted to the ICU setting.\[[@ref1][@ref2][@ref3]\] However, this is not a new phenomenon, it has been appreciated for several decades already and has prompted a change in attitudes around the subject.\[[@ref4][@ref5]\]

The care of elderly patients admitted to ICU can be complicated for several reasons. This cohort of patients has an associated poor life expectancy, high mortality rates, and high health-care costs, which increases proportionally with age. Furthermore, the use of new technologies is increasingly expensive and admission to ICU unit is associated with functional impairment which results in a decreased quality of life. This encompasses the underlying diagnosis, procedures undertaken, complications encountered, and the general aging process including malnutrition, loss of bone and muscle mass, and therefore decreased pulmonary ventilation.\[[@ref6][@ref7][@ref8]\]

Therefore, this has led to several questions being asked prior to admitting elderly patients to ICU, such as: Which patient is best suited to admission? What is the maximum level of care? Along with other related ethical considerations.\[[@ref9]\] Several studies have shown that a number of factors are related to hospital survival rates and that age alone should not be used in determining an elderly patient\'s eligibility for admission to ICU.\[[@ref1][@ref10][@ref11]\]

In this article, we studied elderly patients (≥75 years) who were admitted to the ICU of a county hospital with a rapidly aging population and identified factors associated with mortality during the hospital stay.

Patients and Methods {#sec1-2}
====================

This was a retrospective observational study, following hospital Ethics Committee approval of patients ≥75 years consecutively admitted to the medical ICU at the Hospital Valle de los Pedroches, between January 2004 and December 2010. During the 6-year study period study, 1661 were admitted to the ICU. All older persons 75 years and over (*n* = 553) consecutively admitted to the ICU were assessed for eligibility. The ICU receives patients with both medical and surgical diagnoses and provides regular treatment such as assisted ventilation, dialysis, hemodynamic surveillance, and treatment. The emergency department provides cover for more than 30,000 patient visits per year with an eight bed observational medical unit of that permits short-term patient monitoring and/or treatment over an initial 24--48 h period.

Data were collected via computerized medical records. We collected the following variables: Age, sex, primary reason for the ICU admission (surgical or medical), comorbidities, patient\'s conditions on admission (coronary, medical, elective surgery, emergency surgery, and trauma), referral source (emergency department, observation unit, internal medicine, general surgery, operating room, etc.), length of stay, mechanical ventilation, primary diagnoses, and according to International Classification of Diseases, 10^th^ Revision. To assess illness severity, the Simplified Acute Physiology Scoring II (SAPS II) system was used. Calculation of the individual SAPS II scores was based on the most deranged physiological values recorded within the first 24 h of ICU admission. The SAPS II score consists of the combined total value achieved across 17 domains (12 physiological variables, age, type of admission, and three underlying diseases). The weight assigned to these variables can range from 0 to a maximum of 26 points. The total SAPS II score ranges from 0 to a maximum of 158 points, with higher scores representing more severe illness. Furthermore, Acute Physiologic Assessment and Chronic Health Evaluation (APACHE) scores and invasive parameters were also recorded, along with continuous venovenous hemofiltration, central venous catheter (CVC), pacemakers, and mortality.

Statistical analyses were performed using the Statistics Package for Social Scientists 18.0 (SPSS Inc. Released 2009. PASW Statistics for Windows, Version 18.0. Chicago: SPSS Inc.). Descriptive statistics included frequency analysis (percentages) for nominal variables and mean ± standard deviations or medians and interquartile ranges for continuous variables according to their distribution. Independent *t*-test (continuous variables) and Chi-square test (categorical variables) were used for a univariate analysis when comparing age groups and survivors/nonsurvivors. *P* ≤ 0.05 was considered significant for all tests. The total sample was divided into three groups according to age (\<80 years, 80--85 years, and \>85 years) and we compared the different groups using analysis of variance for continuous variables and Chi-square test to compare percentages, considering *P* ≤ 0.05 as significant. Finally, we studied the influence of several factors on mortality by multivariate logistic regression analysis. Odds ratios and 95% confidence intervals (CIs) were used to estimate the association between the independent determinants of hospital mortality

Results {#sec1-3}
=======

During the study period, 1661 patients were admitted to our unit, 553 (33.3%) were older than 75 years of age. Of these participants, the mean age was 79.9 years, 317 (57.3%) were male, and a total of 94 deaths were observed (17% CI 14--20.3%). The demographic and clinical characteristics are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Clinical and demographic characteristics of patients ≥75 years admitted to the Intensive Care Unit and differences between patients according to mortality

![](IJCCM-20-391-g001)

When comparing patients who survived to those who died, we found significant differences in mean age (*P* \< 0.0001), APACHE II and SAPS II scores on admission (*P* \< 0.0001), being transferred from observation unit (*P* = 0.01), being transferred from a surgical ward (*P* = 0.006), coronary patients (*P* \< 0.0001), physician (*P* = 0.008), postoperative patients (*P* = 0.001), need for mechanical ventilation (*P* \< 0.0001), CVC (*P* = 0.0001), pacemaker (*P* = 0.006), and certain specific diagnoses \[[Table 1](#T1){ref-type="table"}\].

We divided the entire sample by age group (\<80 years, 80--85 years, and \> 85 years) finding statistically significant differences in SAPS II score (*P* = 0.007), being transferred from surgery (*P* ≤ 0.0001), scheduled and urgent postoperative (*P* = 0.036 and *P* = 0.028, respectively), diagnosis of non-ST-segment elevation myocardial infarction (*P* = 0.014), complicated postoperative period (*P* = 0.001), and pacemaker (*P* = 0.034). Mortality between the groups was statistically significant (*P* = 0.004) \[[Table 2](#T2){ref-type="table"}\].

###### 

Differences between patients according to age group
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Multivariate analysis, without including APACHE II and (CVVHD) Venovenous Hemodiafiltration, was performed because of the low causality which showed the independent variables associated with mortality in elderly patients ≥75 years in ICU setting are age, diagnosis at admission, SAPS II, and the need of mechanical ventilation \[[Table 3](#T3){ref-type="table"}\].

###### 

Risk factors for Intensive Care Unit mortality in elderly patients
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Finally, when compared the survival between the group of 65 and 74 years and patients \>75 years showed a nonsignificant *P* value of 0.1390.

Discussion {#sec1-4}
==========

First, one the most notable and relevant findings from our work was that patients ≥75 years of age represented over 30% of the total patients admitted to our ICU department. According to a recent study by Blot *et al*.,\[[@ref12]\] there has been an increase of 33% of patients ≥75 years admitted to the ICU between 1992--1996 and 2002--2006. During the same year, a French group of Daubin *et al*.\[[@ref13]\] carried out a study of the predictors of short-term mortality, physical and mental dependence in patients over 75 years following admission to ICU, with this cohort of patients representing 19% of the total admissions to the department. The slightly higher observed figure in our series is likely due to the larger proportion elderly population residing in our region.

Within our sample, the mortality rate was 17%, significantly lower than 42% overall mortality rate observed in the study undertaken by Daubin *et al*. This is also true when comparing our series with the study by Vosylius *et al*. where mortality was studied in a group of patients over 75 years, with an overall result of 39%. The same group found severity index at admission (measured by SAPS II), impaired level of consciousness, and the presence of infection during their stay were identified as independent risk factors of mortality.\[[@ref14]\] It is well known that elderly adults are at an increased risk of developing complications during their hospital stay along with having a higher inpatient hospital mortality rate. The risk factors associated with mortality in the oldest patients admitted to the ICU include age \>85 years, being transferred from the emergency department, observation unit or surgical wards, shock, undergoing emergency surgery, and hyperglycemia, this is similar to the findings by the recent study of Hwang *el al*.\[[@ref15]\]

The influence of mechanical ventilation on mortality in patients over 75 years has been studied elsewhere, with a 38% mortality rate.\[[@ref16]\] If we compare our results with Spanish groups, Obón *et al*. in 2009 published a study obtaining a mortality rate of 21.25%; however, these patients were older than 84 years of age.\[[@ref17]\] The study of Santana *et al*. in Gran Canaria obtained mortality rate of 18.7%; however, the patients were older than 70 years of age and had an ICU admission exceeding 30 days.\[[@ref17]\] In our study, the overall incidence of failed extubation represented 11.6% of the deaths in ICU. Mortality rates within ICU were 4.7% and 11.6% in successfully extubated patients and in those with failed extubation, respectively (*P* = 0.001). Age remained a risk factor for inpatient hospital mortality after adjusting for failed extubation, a finding that is consistent with previous studies.\[[@ref18]\]

When comparing patients according to their age group, we found statistically significant differences in terms of mortality with increasing age. However, we cannot consider it as the only determinant factor as there was also an observed increase in the SAPS II severity index and the percentage of postoperative complications. There are many studies which have compared the mortality of elderly patients based on their respective age group. The group of Obón *et al*. found a variation in mortality of patients depending if they were ≥84 or \<84 years.\[[@ref3]\] Recently, other studies have also found that mortality rates increase proportionally with age although it is not clear if the observed differences were significant.\[[@ref9][@ref19]\] Finally, Yu *et al*. have also compared the mortality of patients according to age group showing a global increase. They also observed that mortality was greater in patients admitted to the ICU compared to those not admitted.\[[@ref20]\]

There is a wealth of studies that have identified factors associated with the mortality of elderly patients in the ICU.\[[@ref7][@ref8][@ref11][@ref13][@ref14][@ref17]\] Roch *et al*. studied the mortality of 299 patients in an ICU for a period of 6 consecutive years. The hospital mortality was found to be 55% and they identified that the independent factors associated with mortality are high severity index SAPS II on admission to ICU and the presence of a fatal disease according to McCabe score and cardiac diagnosis during admission.\[[@ref21]\] In another study of a Brazilian ICU, Collyer *et al*. examined 84 patients over 60 years of age who were admitted to ICU department. They found a high mortality rate (62.8%) and identified age, coma, hypotension, respiratory failure, and acute renal failure on admission as the risk factors for mortality.\[[@ref22]\]

The APACHE II score that has been the gold standard in ICUs and is the sum of 12 physiological parameters is widely used to quantify the severity of illness in the ICU and has been validated in many clinical trials, and it has been demonstrated that it can be applied in elderly patients.\[[@ref23]\] As in other studies,\[[@ref24][@ref25][@ref26][@ref27]\] the APACHE II score was sufficiently accurate in the present study to be able to predict mortality in elderly patients. However, the APACHE score emphasizes the measurement of physiological derangement, and there is small consideration of preexisting disease and may not adequately account for the quantitative or qualitative contribution of comorbid illness (e.g., the APACHE II system assigns 0, 2, or 5 chronic health points for preexisting comorbidity out of a possible 73 total points), thus limiting the ability of these model to accurately predict mortality. Although the APACHE II score was not included in the multivariate analysis, the univariate analysis was significant with a median APACHE of 13.97 ± 6.14 in the survival group and 25.18 ± 8.03, *P* \< 0.0001 in the nonsurvival group. The entire APACHE II may not be necessary for determining patients' prognosis of the components of the APACHE II score, the age component seems to be the most strongly associated with long-term mortality. In a study of predictors of long-term survival in chronic obstructive pulmonary disease patients admitted to a general medical ward,\[[@ref28]\] Cox regression was used to determine the relative importance of individual components; of the three components, age was the variable most strongly associated with long-term mortality in a multivariate model.

Elderly patients are commonly categorized in three classes: "Young old" or "young elderly" for patients between 65 and 70 or 75 years, "old-old" or "older elderly" for patients aged between 70 or 75 and 80 or 85, and "oldest-old" or "very elderly" for patients aged more than 80 or 85 years.\[[@ref29][@ref30][@ref31][@ref32]\] The study compared the mortality in the group of patients \>75 years old ("older elderly" and "very elderly") with the group of patients between 65 and 74 years ("young old" or "young elderly") that was the largest group of patients admitted to the ICU, there were no significant differences in the mortality in both groups. Very advanced age only represents a minor risk factor for early mortality. Among relevant factors with an impact on later mortality at 6 months, 1 year, or more after ICU are the number and the type of comorbidities, the functional status, and the quality of life before or just after the ICU stay. A systematic review concerning the prognostication of the mortality of elderly ICU patients reported that there are only seven studies of a sufficient quality. The paper showed that there is no acceptable, credible, or clinically useful model able to predict the mortality in the elderly.\[[@ref33]\] A number of studies tried to identify the risk factors of mortality for a number of specific ICU diseases with variable success.

The Eldicus study in 2012\[[@ref34]\] was conducted with the goal to determine the effect of ICU triage decisions on mortality and ICU benefit, specifically for elderly patients in seven European ICUs, it concluded that the mortality benefit appears greater for the elderly patients despite the fact that of a higher mortality and more rejections. Recently, Fassier *et al*.\[[@ref35]\] studied ICU admissions for patients aged ≥80 years in 2009 in France with an in-hospital mortality of 33.9%. The median time spent in the ICU was 3 days. Medical and surgical diagnosis-related group hospitalizations were characterized by significant differences in volume, mortality, ICU days and costs with a marked clinical heterogeneity in the population of elderly patients hospitalized in the ICU. These data provide baseline information and prompt further studies comparing intensive care utilization across age groups, between countries and over time.

Possible limitations to our study include lack of data regarding mortality outside of our unit as well as the quality of life of patients successfully discharged from ICU. Similarly, there is no data reflecting the cases in which there was a limited therapeutic effort.

Conclusions {#sec1-5}
===========

We can confirm that a considerable number of elderly patients are admitted to our unit and form a large proportion of the total number of patients. The overall mortality rate in this cohort of patients in our unit is relatively less than in comparative studies and age itself is not the only determining factor for prognosis. In our unit diagnosis SAPS II and the need of mechanical ventilation were associated with mortality in patients ≥75 years in ICU. Thus, it is imperative that eligibility for admission to an ICU should not be based only on age but take into account baseline patient status and possible subsequent recovery, other factors including the comorbidities, reason for admission and critical conditions. Furthermore, every effort should be made to consider the patient\'s wishes.
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